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Abstract 



PROBLEM TO BE SOLVED: To reduce the noise of an engine by burying at least one of a reference noise 
microphone, a residual noise microphone and a canceling sound generating means in the muffling material which is 
pasted and constituting at least one of the bending sections of the exhaust side duct by a curved surface wall. 
SOLUTION: When noise reduction is conducted by an active noise control(ANC) for the engine generator enclosed 
by a sound proof case, an exhaust side duct 33 is provided, a muffling material 10 is pasted on the Inner wall 
surface of the duct 33 and a reference noise microphone 37 is buried in the material 10. Moreover, curved surface 
walls 20, 29 and 31 are provided to constitute the bending sections of the duct 33 to make the flow of cooling air 
smooth. By constituting the duct as indicated above, the flow of cooling air in the duct 33 is made uniform, the 
generation of vortexes and turbulences is prevented and the noise reduction performance is enhanced. 
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fc?&*patt, ^m^4*3±o:i>'5?>3Sr?&*PLfc^. 
f^^P5*»e>smy^ h<X-;^7rt©S^^#®^3 5»C 
feffiStb. SiifE«3 6T?2o©?&aia©»tfc*ofc 
^. S^«JEft«i5 2 7 4igT, »«flJ±#l-aK2 5T*f?T 
^gitUr±^'-SSit, giP 1 8, Tfc^^^i' h 9(D7K¥a 
K5 SSriST^^' haiP2 l^>e>S^a$i^5 
H#M) . 

[0 0 3 01 3:vi^;^3©ge*Sji&*5t, ANCaV 

h D - 7 fj#MSiP-7'< 3 7 J: t) , m^n±.^m.n 
2 5 Ta5o#Ms*2:a^« 1 0 ^if\.x^m u -eo 



#BBS*ffi^i::?'^' miP2 WZ.WLWt.^illt^mm'^^ 
^ 3 8 OSSS^ft-g-mS^V^T, hlij P 2 1 O 
Slp2»5g:/jstc/i5 J: 5 (C, 7 f-* 4 1 ^riSKi L 

T, ANCSJfflltCJlSm^f^fflifcfTpy:? h?rBftix5i^ 

?>. rOllJS^J©g^^«^^^ h 3 3(?>«J5£T-fi. ANC 
*jai©iS»8ffflS:?i»t-5fc*K^BBM#^-1' 3 7 t 

/t:. h3 3i&fi<^5Ci:fcJ:»J^^ MHP 

aKttgm]lfflgi52 7 JCioVN-C;*;^^ <!l!£fif uytfiffSt'i 

[0 0 3 11 r©J:5K:ttffUfc^^ mtf 

*«^II2 b hWm.Vi' h>5r-;^7cDTa2 8 
^515*5:^35 3 4 T-fcSt. 04 (A) (C^l-J; 5 

7ri'T-fe5 7-:^:t-^7r>i 2tcJ;oTK<!>:i:|±i 
$ Hfc}fraJao:^«15^tt«iJSt« 2 2 tc J: oT eft t 
5 6©;^l6l(;:Siiai^ixE4 (A) p fcJNM{il± 

#aK2 5cD;&lai©SEg3 lfc®g^bT^E;&(cS-gSt- 
SSttiS 7i&4t:.$-ar50-C% Pa^^- h-jr-x^ 7©:^ 
95 3 4«fj:*iV^Ti»Sli4 5 4:3114$*; #fi5S»W^ 
3 7i>5;FSSiJ'5c$i^<S:«Wi-5J^H(c^i5, ffi^ 
S2 2(Cj:oTS«$ixfc}i&«a£0-§15t^HJ;^r|6]©g{c 
i^5 8 i:*<50-C, :ft^3 4«fc*5V^-c^jiIiJ^£SLSIt. 

[0 0 3 2] rixfc^U 0 4 (B) (;:^1-J; 5 
^g|5 3 4^(cSiffiM2 9^iS:tt, SoSS3 6^^tj-fc^ 

figr-fij^M^as 3 5 rtT-ftipais 2 o©eat 5 

9T?*$tt5J:5»C2o©)^afc»«fE**v. rtffii©}^ 

ajfttifirt'KliasS 6 0 ^c^&o-c»Si^5 1 1 Ijtc, ^{RJ© 
?&*iliiSnt4^ffl!ia!g 6 1 tC}&-oTg£ix5 C t fc/<c D , ft 
^pa©S^E4^5^(6iiSg^a/^' h^-:^ltiom^(Omi^ 

UfcSIEiX'()Sat«3 6T?SM$it5<^T% 04 (A) {C 
^i-J;pCasS^SI^U5a:5*:*:t*SfEti5 8 tfi^it) 
fc<v\ $P>K:> ftffig2 95rKlt-5ri:CJ:!3, SLSS 
©384U-^1-VN:ft»3 4tt#«*-f, ^ffl!lEK6 1 ©ft 

*3. *ffil8tt01©»rffi®C*S*T'TV">5»a^^' K-J^ 

<\ m 1 ©^ffi{cit3?-f-5*T6)©»fB0r'3iH5:ftSl5tc 

hrtwaKSrffiSr^^^ HfflP2 l*Tf. ±T:*|6l*3j:t/ 
(03K:*5ft5U, D:36ri^. R, L:^^f(im 
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[0 0 3 3] tit. 6(^f^mc'ov^x^t. ms 

(B) (c^^S«cS3 6<lrt9:tt!t«fi!cT'&5i. SgS« 

3 6r-^sij$ii/trtmK6 0. ^iwaKe ifetaig 

t U-Cttrtffl!lMJS5ai:^HIIIffi^jat©®ji»*;«sss*& 
— fb^ixSOfc^fUT, 115 (A) f^^t-J: 5 fcSSftS 

t(i^]f^X-hoftm^&^^ 7 3 2)5. SffiSPfifi 6 3 {C*3V^ 
TB^^^ h^|gJSiia©aiiJ»s;*:t<'iofcjaj^»;<&7 

aj$ t ta nfl!l<Daii t omt^ * e> fc;*: # < o fcaJI^- 
^7 5 i:7io-CU4 5fc*. iiagit'i^iS4i:-^1-<, ^ 

[0 0 3 4] W'::^^?^t-Sffl"C^5ANC=' D- 
T-t5ANC3VM-7©|HlKPfiE. ANCr/W:^y 

imi-y^ •yi'MX-hZo EeKfcv^-tANC^i vND 
-76 5tt;*;Siit-5t. JDgi^l 1 7. mmy'i^^A' 
1 1 8. ^S«ffl7'i?^'/l'7w/V';}' 1 1 9. SjS 
Te^^'/l'7w>'l'^' 1 2 0. LMSftiJffilgPl 2 1 t)i>P>S 

it. ia*U*V^A/DSffe5§{cJ; Uxi^^'yi'ffi^K^^ 
ia»Sli 1 7K:*ni6>ti,5. iaiHii 1 IK 
tt1i«ffl9'i^^/^7-c/^^ 1 1 8 A^f>OtiJ;^fI^'bJ!)D;t 
P)h-Ti3>). ipgSl 1 7ttcite>©A;;^«-^^*^ 

1 1 9i3i05jSJCxi;»^'/U7-f/V'^ 1 2 Ofctil;:^; 
®(£:7*i?^'A'7-fyi'^ 1 2 0©ta*ffi^Y 

(0 0 3 5] 1 1 8f±7 

Ki^ti"-* 4 1 t#figS^v>r ^ 3 7K©S««»# 
tt<B>Srtt«t-57^>rt'^'T'fe9, ttffiffl^i^^'/w^ 
^•/W^' 1 1 9 K;^ f-* 4 1 t^SSil^v^ 3 
8 ra<0«^=if ?S^*tt< C > Srtt«1-5 7 >-> r-J) 5 . 
LMSSiJ»«51 2 1». 7!? K;^f-*4 l*»f>ffl$H 

e „ t tcS-^VNTSSS^ft^ e t /i 5 J: 5 

gJ5xi?^'/i'7-f/i'iJ' 1 2 0<O7.fy>^^ftS:BSft- 

IV7 ^>v9 1 2 0®7^;i^^'^^^ft®fit}!:i-5^rj£i: 
bTtt, «»J;tJf. B. Wi d r owe>iSf|^u^: fp i 



1 t e r e d - x LM S Tyt-:^!; XAj «5^ip-C-fe5. 

[0 0 3 6] c©r/i'=*'!JXAr'«. fis|^tfTl2(i)S; 
fcJ: !)ai£:xi^^'/i'7-f/i'^' i 2 0©7-<^^'^Sc*?f 

W„.,=W„+2/« e.- X„ (1) 

mu 

W„ : a]«:xi?^/U7-<--'l'^{F.|^ (W to] , W 

[I] , -. W [L- 1] ) 
X„:#E|i^ft^ (X [n] , X [n- 1] . -, X 

[n-L] ) 

n : Wm^Si 
n : iR«ff » 
L : y^jX'^m: 

[0 0 3 7] 

r 2 Sli63^j|*JflaiB« 1 Sli6?^lSfc*f bTi|#«W'a 

A(±, m 1 t;:ffif4«2 2 ©ffi^Srai^W'tt<^*^?>nM 
E^^:i£^^%©^c^>tfc^t. ^2K:M^S2 2©M!^© 
2E£tc$it*t;^-frTSgft«3 6©Jg4^Srgm«a^3 5 ^l: 
±Tfc 2^-f-5J:5*a3fe«a5 66 1> ©»c«fi!J L 

tn^h. ^3iC7^ K;^f-*4 10xf-*ffi4 1 a 

^3 5rt-C2 5-LT. ^-it^ltrtfflJffiKe 0. 

[0 0 3 8] 7!^ K;^f-* 1 2©;^t°-;*®4 

1 a?&?g=&*tl 0-(?ao*:rtfcj:»). ft«J«2 3*^e> 
»a^^ > ir-^ 7 ©±M 1 7 tcS5»^«l±»aK 2 

5 tTk^a^s 5©sgg3)5R^(c/£!j. iBi^^ra-c?©^ 

[0 0 3 9] 

[«^3*JfiJg!i] 08 (A) ~ (D) ttm^il. r© . 
!e?g©^3lliSJg»5rKM1-57b*©ET'S>5. 08 

(A) ~ (C) tt*5p^^^' h 9rt©7i' K;^f-* 4 1 
©SS-SrlEKUfc|lli£?^ffl!-C?*>9, 08 (D) 

^ h 9«rK*'ir-;^2©±^2 eK:i^t-5{atg$T7®* 
tfc*iS3^^X?&5. 0 8 (A) f±:xf-*®4 1 a 5: 

y^' miP2 nMKiiPiftTiaKU/tsijseffcs, 08 

(B) ttyif KXI^-* 4 1 Sr*¥^^ h 9©S^«ffi!lS 
1 9fcffi*!)a;?^, >^K'-*E4 1 aS:*¥aK5 5rtK 
|6ittfc«fieTfc5. 08 (C) tt7^7Kxt•-*4 15: 
y^vmal 1 fc^flBlt-S*^^^^ f- 9 ©SStcfflfeji 

;xf-*S4 1 aSry^ MaP2 IKifiitJ-TEKU 
fc«fig-C&5, 08 (B) (C) ©«fiKT'«, 7!>K;^ 
f-*4 l©;^f-*ffi4 1 a «:ffiS5©SS®lcll#-a 
1-5J;5(cKtt?jit-CV^-5©-C. #^ffl!l±#a8S 2 5 Sr 
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[0 0 4 01 138 (A) ©fifj^T-tt. ;xf-*E4 1 a 

1)A»*?BWttlgS:35Jft?#5. @8 (D) O^^ET-tt 
hffl P 2 1 «W» fe. mWB"^-^^ 2? 3 8 . 7 K;^ 
f-* 4 1 . #HBg^v-i' ^37 (D±Xi:m'^U 1 0 tfJ 

8 . 7 e-:* 4 1 . #Ma^^-< ^37 
J:t)^5^t©§it^t2>s^L^^. •^'f^' 3 7, 3 8rRl<0=t-w 

K2 5 *^e>7k3paS55 5 tSSaKSr?»e>*^^i*ia^O 
[0 0 4 1] 

ANCT>'W:^yXAtUT±iH(l)S;tJ:^U 
^LMSSSr^fflU 1 6bitA/D^ifeg, 1 4bitD 
/AgEm§iS:fflV\ iJ-yry y^^|9&»f s=2. 5 k 
Hz, tiEJljSittt f c = 1 . OkHzT'. ^'f^'. ^ 
f-*ttmSgU"</KOt<DSr^fflU 01, 02 (A) 

0 i ANC$iJ»2ra*^to-a-fc*lli£JBji 

iEBffiJ. SBffiS. »fttffi©4oOS*P^ffifia 
T©Jp*&]S*U"<yV'&7 5. 0 dBtfiJS-CtSitSr 

?t^t/fc. JiJbN oteiosANcro^sfJSijs^iiVN 

5. OdB (A) tV^5¥^g#U"</wtt. ftS^iU 

7 mffllHfcfitfi<0 4:fr|ftOx^A'¥— 

m#<ifT-tt6 3. 3dB (A) fC^S^U 7 5,l;^*g| 

[0 0 4 2] 0 9H:i'^' ^ttlPi2<•t7a)eufcB*^^:*5 
^^T, OHz~l 0 0 OHzO^iSiBifCfcV^TANCSiJ 
»«:ff 5W®S#^^^' ^/^6 7 ANC$iJ»^fTo 
fc^OSTiP:^-:^' hyu6 8S:]fc«Ufc0T-*!J, mk\^ 
S^U'-t/U (dB) , (Hz) SrBtoTV^ 

!3l'ftifOtr-^'^P6 9iSfi<{SJ^T-%TV^5ti:t) 
fc, «FtC 0 ~ 5 0 0 H 2 *T'OS*®«S:igfig-e#, ^ 

[0 0 4 31 (1) flUlBIIMJgffi-ett, S^^etfiS^i' K3 



3 H©;j.AN CtCi oXetffiiiSrfT-ofc^igfllJ^tftBJ 
tfcjJJ. eiJx.(i\ K^lli;?'j7 ^^;:*5^^T'bANCfci■5 

h 8 fhoms&micmM^^-^-^ ^37. 71? 

h';^ t'-A 4 1 . S®iS*-7f ^' 3 8 Sr^-iL-t'iiKfil- 

5d»e>#^f 5tS^T't4, x>i;>'J?>7 7>'©a«J!J^ 
lija©^iltc^5©T?, #^ttP5©i^j5JKfCP6 itJt 
:*:#v\ Lfti^^x. J^^XP5{IHc©;^ANCfc:j:5!i 
lPi£J^^^S5rK(t, K^peWcfiSStfflJj?'^ h©;^>.* 

(2) Misumj^iST-fi, ^^mif^ v 3 2<om^^^^ 
[0 0 4 4] ( 3 ) mmmmmm(oMmm 3 e as^a^^ 

^ h'{r-;<;7rtSr±T:&[6j (03 (B) fc*JV^TU^ 
|6l, D*|^) K2^-f5llSa<^©ibO«:«fflL-fci»^ 41 
:fri6} (03 (B) fc*i^^TRm L:friRi) fcSrft^Sil 

1-5^«7 7V©?&a^®^4♦s^r(6J^^:^a^^Tt®l:, Sit 

ift«7 7i'©aj$»**5itf»««§#^^ h(Dm 
(4) ifi^ hp^icwim, a«©»4*»«iii-5fc 

fc#MM*-7-< taesir-^'r ^i:©3t-u-v;^Sr 
|Bj±$*5J!!l*i**>5©T. |liESe6SJgffi-eRMUfc» 
^Sfljy^ h 3 3©Jg:RfClSP,-f, -aHllxVi^VfC^ffl 
$ It- 5 A N C ii^<S«igS©fiH<*:K:Sffl t? 1 5 r t tt 

[0S©ffi¥<eKS^]. 

[01101 tt^Hg!x>j?i'jim«oS?®«^g© 
[0 2] 0 2 (A) (B) mii^ix^mm^>i^>% 

[0 31 03 (A) »4*sp^^ h«:^L.fc*tJi©SfH^ 
^ h-J— ;»l©3ps|g, 03 (B) ttS^a^^i' h-Jr-;^® 

[04] 04 (A) f4Sg£«©^iV^»SC«Ji?'^ h©*lfiS 
0, 04 (B) »4Sa«©*>5S^l5{ffl;5^^' h©tS^0T- 

[05] 05 (A) imm^ofi^^yi' homm^mo 
0, 05 (B) itmm^oh^y^ hoMMi^^omx' 

[0 6] ^^ffiJ^ffifcJJWSANCsVhB-y©-^!^ 
4:^t-fllfig0-C-*)5. 
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[07] *Je?g©S2^i£jgSg©«jigiSrIft§g-f-5fc*© 
[08] 08 (A) ~ (D) tiih^h:^^m<Of^3^ 

1139] m9iim^Mmmom=&:^^i^ hjutu^Mm 



i-Wfrn^f Vr- 
a. 2 1 f-ajn, 2 2-ffil4«. 2 3 

2 5 -^^iHi^ajg, 2 7-gmeffisr>. 29, 3 

1, 2 0-ftSg. 3 3-#^fij^^i' 3 5-g^M« 
EH, 3 7 •••#SR#'^'f ^.38 -agB^-r-r ^ , 

4 1-71^ h';=<. e-*. 5 1 hAP> 55-*^ 

ass. 6 5-ANC = ;^hn-7, 



[01] 




I iiiuL 



3J2 10 



100 KXX) 



I nml t I I mill 



10000 
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(51)Int.C1.6 SSSJie-^ ffP^&mS'^ FI StffS^Sfiff 

G 1 0 K 11/16 G 1 0 K 11/16 B 

G 
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